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#8ĄĖ Caenorhabditis elegans ( C. elegans );Ĩ<C. elegans *pāċ)āċþĠp'ĝÈ
9"7êæÆĩhëÁlü}#8pCNU*tÎe"7PM)ĩh
$)ĸiâ3C.elegans )CNUE>I*Ďĕ)ÿ 20 nFW?GW?O@)ÿ|tPM4






99ÿ 2 Å3 Å5 Å#820#*Ĳık 1 {6ÿ 300 {)ýæ/98/
L1L2Í'Ļbģ'&8$2í)čì²'Ĉ¶«Ėľdauer larvaĿ$&7)Ĉ¶«Ė*© 10
Ħõ¬)¢#8Ĉ¶«Ė*Ļ´699+čì" L4 «Ė'&7Õ¨&¹Ĭħõ#¹Ė$&








*X>QE>BYÊï#3 60 Å#8ĄĖ*ŁÅĮ#7ŀ{)ĄĖ 10 Å# 10 _{'3
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daf-21 $Øáí}~T05E11.3 $ ER }~	0R151.7a , Hsp90 #MQV9 
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£§ C. elegans gÀ  
Caenorhabditis elegans !N2 Bristol*	 gÀ!sv NGA ( Nematode Growing Agar ) 
gf*h¤¥Ãop50Ä*Á15gÀ Ä	 
£§  C. elegans k m  
£§ kmR(­¦* M9 bufferÃÅLM Na2HPO4 6 g, KH2PO4 3 g, NaCl 5g ^"¢t
1mM MgSO4Är³10 ml®©	 *
'%£§Ã`ºz·º*b$
a»eÄ*gÀ
(oigf 2` 5 mlT) 15 24¸­¦V*	0.1M NaCl
¡ 10 ml£§*6DJG'W°yX¼& 2dud_£§*
NGA @GJ;|15 XunP¿x¶«pk*W	£§ YZ!Pc
¾² [*ªY~	 
total RNA {W  
k 50%(t ­¦ 5ml £§* 1524 ¸V*	½
(­¦
! DMSO¬DMSO ¢tÆÂ(& M9 bufferr³V	0.1 M 
NaCl£§*6DJG'W°yX¼& 2d	d_£§*
U 30%Ãw/vÄ6E  K´q°yÃ3000 rpm23XÄ+£§h¤
¥*¹]0.1 M NaCl6E  M¸q £§*d_	)*NaCl
uPerfect RNA, Eukaryotic, MiniÃ/:BI<F? 0032 006.108Ä total RNA*{W	 
C-2H,G-¬  
NL ­¦1:;*total RNA ' 2 µ cDNA az*Q©' Cy3-UTP #!
Cy5-UTP¨S¯ RNA*w	 
SuperScript 2µ cDNAaz1:;Ã-I>;H7.I 11917-010Ä 
T7-Oligo(dT)24 Promoter PrimersÃAMBION 5710Ä 
Mini Elute PCR purification KitÃ1,4I 28004Ä 
MEGAscript T7 KitÃAMBION 1334Ä 
Cy3-UTPCy5-UTPÃGEAF83,=-05-/I8 PA53026, PA55026Ä 
RNeasy MinElute Cleanup KitÃ1,4I 74204Ä 
RNA Fragmentation ReagentsÃAMBION 8740Ä 
DEPCÃDEPC-Treated water, AMBION 9906Ä 
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RNAr[lDNA)*3«$.0E@GA=C¬3>65FtP







1 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
B 21 22 23 24 25 26 27 28 B 
1 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
B 21 22 23 24 25 26 27 28 B 
1 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 
B 21 22 23 24 25 26 27 28 B 
 
 ¢Md  
1 act-1,2,4  )C¢Md¯S£x 
2 myo-3 7#C¥¦¢Md¯S£x 
3 ire-1 a serine/threonine protein kinase 
4 rme-8 J,9C'C0 "E,endocytosisn 
5 bag-1 1+ BAG5:B! Hsp70Ym 
6 daf-21 1+ Hsp905:B! 
7 T05E11.3 1+ Hsp905:B!endoplasminZªO 
8 R151.7a 1+ Hsp90w¢Md 
9 W08F4.8 1+ Hsp90 co-chaperoneCdc375:B! 









                                           -    - 10 
13 cct-2 Th?7+&/!01  
















20 hsp-6 hsp-70P0"j1 S,
HXU 









24 hsp-16.48,16.49 @2 
25 hsp-17 HSP1 Qd4N 
26 hsp-43 hsp20t6n5D 
27 hsp-60 HSP1 Qd4N 
28 hsp-70 hsp70$)-1 









ºÁ C.elegans|) LC50x  
 ºÁ,¥µU,ÇS)yß¶®²,«©¬Ö.?3C? 3±¡v 1±
ÔÕ~ 8±ÝÍÀ 10±Ý}¿Q47@4£È 3±.=9Ó.8A1 2±M 5±jÅ 32
±Ýaw£ÈºÁ C.elegans |) LC50,à15oÞ24 Øá'
àÂãá
$c½%</4"¸gGqj LD50­Ä&j+¯ 
#-qjNºÁ C.elegans|) LC50 μMänM@;?</4¸
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2<DTO* 5 % 8300 
HR<DTO* 0.005 % 200 
48<DTO* 0.1 % 1790 
DMSO 15% 7920 
ka5BJ0K 1 μM 60 
kaW¢ 5 μM 6 
kaIR6R 5 μM 1715 
 ¡ 5 μM 2250 
 X¡* 1 μM 57 
 £* 5 μM 43 
F1N9.Ra5N0K 0.5 μM 2970 
kaL>O¢* 0.5 μM 58 
F3OH?A* 50 nM 1546 
7MG<R* 10 nM 7000 
NR@R¬BHC­* 10 nM 86 
8QOENF3;* 0.5 μM  70 
F1CAQ>4R* 0.5 μM 715 
3-F1D79nuª * 0.5 μM Vy 
9HOLANR* 1 μM 138 
HOLANR* 1 μM 1500 
=/.:DR* 1 μM 85 
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4B0)K+N* 1 μM S 
7<(E$0N* 1 μM 2 
AL@&K8#N A* 5 μM 250 
"/3JN* 5 μM 150 
"/M$0N* 5 μM 150 
>ICKF"K8?: 1 μM 42 
ª«4J%F 5 μM 35 
5GM.OK 10 nM 91 
"1e;9J%F 6 μM 27 
2,3-1,MM-1,4-;@9*=N 60 μM 1300 
 





§vk°±15²  total RNA!}` \¤ RNA





jµ '4=OKli ]nds	daf-21±2D69 6²hsp-16±2D69 21¸24²




,6#!&'E)6   /7?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2 ),- Y11D7A.70





3 ),. R151.7a Y11D7A.7hsp-16+hsp-430
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6   hsp-161hsp-7052	!/'0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W 20 '+.9<[R G\L	#y R151.7a Y11D7A.7\Lyh}$ 
 
 
W 21 '+;(,<[R G\L$]bag-1 	!mk R151.7a 
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 sod-3 ²âÅç}áÅ5@cL 
aatggtggtggacacatcaatcattctatcttctggaccaacttggctaaggatggtggagaacc 
 ctl-1 <F\cE5@cL 
tcaaaatggaatggtcaaagagttcacgaaagttcatccggatttcggaaatgctcttcgccatc 
 unc-64 BaF=Ba5@cL 
tcattttgatcgtcgtcaccatcctaatcggcttcgtttctctgtggctcattcagtatattcct 




 daf-9 FaO>×G`BaR:CR7FcE«FaO>×5@cL 
tgcatcaaagttctacaaacgaatgtccagtttggtgttcttctctgcaaactccatacaagtac  
 ncr-1 ÊÖÝÄFaO>×5@cL 
attgttcctcatcactattgtcagcagtgctgtccatgctctcatcatattgcctattttgcttg  
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Detection of chemical stresses by DNA chip with molecular chaperone relating genes  
of the nematode Caenorhabditis elegans 
 
Yasunori Yamaguchi, Yushi Nakagawa, Ituki Higashibeppu and Tadao Inoue 
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Fukuyama University, Fukuyama, Hiroshima 729-0292, Japan 
 
Nowadays tremendous numbers of chemicals are accumulating in surroundings and it is necessary to establish the 
way to keep the effect of those chemicals on organisms under control as soon as possible.  The nematode 
Caenorhabditis elegans as a tester animal was cultured with a variety of chemicals and estimate the each 50% lethal 
concentration (LC50).  The mRNA from treated warms was applied to the DNA chip consisting of the 26 kinds of
fragments of the molecular chaperone relating genes.  The characteristic pattern on the DNA tip was observed 
concerning to the peculiarity of each chemicals and it is considered from this result that the method showed here is 
useful to estimate the effect of the chemicals as molecular stresses. 
